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congenital hyperinsulinism

Congenital hyperinsulinism is a condition that causes individuals to have abnormally
high levels of insulin, which is a hormone that helps control blood sugar levels. People
with this condition have frequent episodes of low blood sugar (hypoglycemia). In infants
and young children, these episodes are characterized by a lack of energy (lethargy),
irritability, or difficulty feeding. Repeated episodes of low blood sugar increase the risk
for serious complications such as breathing difficulties, seizures, intellectual disability,
vision loss, brain damage, and coma.

The severity of congenital hyperinsulinism varies widely among affected individuals,
even among members of the same family. About 60 percent of infants with this
condition experience a hypoglycemic episode within the first month of life. Other
affected children develop hypoglycemia by early childhood. Unlike typical episodes
of hypoglycemia, which occur most often after periods without food (fasting) or after
exercising, episodes of hypoglycemia in people with congenital hyperinsulinism can
also occur after eating.

Frequency

Congenital hyperinsulinism affects approximately 1 in 50,000 newborns. This condition
is more common in certain populations, affecting up to 1 in 2,500 newborns.

Genetic Changes

Congenital hyperinsulinism is caused by mutations in genes that regulate the release
(secretion) of insulin, which is produced by beta cells in the pancreas. Insulin clears
excess sugar (in the form of glucose) from the bloodstream by passing glucose into
cells to be used as energy.

Gene mutations that cause congenital hyperinsulinism lead to over-secretion of insulin
from beta cells. Normally, insulin is secreted in response to the amount of glucose

in the bloodstream: when glucose levels rise, so does insulin secretion. However, in
people with congenital hyperinsulinism, insulin is secreted from beta cells regardless of
the amount of glucose present in the blood. This excessive secretion of insulin results
in glucose being rapidly removed from the bloodstream and passed into tissues such
as muscle, liver, and fat. A lack of glucose in the blood results in frequent states of
hypoglycemia in people with congenital hyperinsulinism. Insufficient blood glucose also
deprives the brain of its primary source of fuel.

Mutations in at least nine genes have been found to cause congenital hyperinsulinism.
Mutations in the ABCCB8 gene are the most common known cause of the disorder. They
account for this condition in approximately 40 percent of affected individuals. Less



frequently, mutations in the KCNJ11 gene have been found in people with congenital
hyperinsulinism. Mutations in each of the other genes associated with this condition
account for only a small percentage of cases.

In approximately half of people with congenital hyperinsulinism, the cause is unknown.

Inheritance Pattern

Congenital hyperinsulinism can have different inheritance patterns, usually depending
on the form of the condition. At least two forms of the condition have been identified.
The most common form is the diffuse form, which occurs when all of the beta cells in
the pancreas secrete too much insulin. The focal form of congenital hyperinsulinism
occurs when only some of the beta cells over-secrete insulin.

Most often, the diffuse form of congenital hyperinsulinism is inherited in an autosomal
recessive pattern, which means both copies of the gene in each cell have mutations.
The parents of an individual with an autosomal recessive condition each carry one
copy of the mutated gene, but they typically do not show signs and symptoms of the
condition.

Less frequently, the diffuse form is inherited in an autosomal dominant pattern, which
means one copy of the altered gene in each cell is sufficient to cause the disorder.

The inheritance of the focal form of congenital hyperinsulinism is more complex. For
most genes, both copies are turned on (active) in all cells, but for a small subset of
genes, one of the two copies is turned off (inactive). Most people with the focal form of
this condition inherit one copy of the mutated, inactive gene from their unaffected father.
During embryonic development, a mutation occurs in the other, active copy of the gene.
This second mutation is found within only some cells in the pancreas. As a result, some
pancreatic beta cells have abnormal insulin secretion, while other beta cells function
normally.

Other Names for This Condition
* hyperinsulinemia hypoglycemia of infancy
* infancy hyperinsulinemia hypoglycemia
* neonatal hyperinsulinism
*  persistent hyperinsulinemia hypoglycemia of infancy
e persistent hyperinsulinemic hypoglycemia

PHHI hypoglycemia
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Diagnosis & Management

Genetic Testing

Genetic Testing Registry: Exercise-induced hyperinsulinemic hypoglycemia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864902/

Genetic Testing Registry: Familial hyperinsulinism
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3888018/

Genetic Testing Registry: Hyperinsulinemic hypoglycemia familial 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1865290/

Genetic Testing Registry: Hyperinsulinemic hypoglycemia familial 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864952/

Genetic Testing Registry: Hyperinsulinemic hypoglycemia, familial, 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864948/

Genetic Testing Registry: Hyperinsulinism-hyperammonemia syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C184 7555/

Genetic Testing Registry: Islet cell hyperplasia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0027773/

Genetic Testing Registry: Persistent hyperinsulinemic hypoglycemia of infancy
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1257959/

Other Diagnosis and Management Resources

GeneReview: Familial Hyperinsulinism
https://www.ncbi.nlm.nih.gov/books/NBK1375

MedlinePlus Encyclopedia: Neonatal Hypoglycemia
https://medlineplus.gov/ency/article/007306.htm

The Children's Hospital of Philadelphia: Congenital Hyperinsulinism Center
http://www.chop.edu/centers-programs/congenital-hyperinsulinism-center

General Information from MedlinePlus

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.html
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Palliative Care
https://medlineplus.gov/palliativecare.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources
MedlinePlus

Encyclopedia: Neonatal Hypoglycemia
https://medlineplus.gov/ency/article/007306.htm
Health Topic: Hypoglycemia
https://medlineplus.gov/hypoglycemia.html

Health Topic: Metabolic Disorders
https://medlineplus.gov/metabolicdisorders.html

Genetic and Rare Diseases Information Center

Familial hyperinsulinism
https://rarediseases.info.nih.gov/diseases/3947/familial-hyperinsulinism

Educational Resources

Boston Children's Hospital: Hypoglycemia and Low Blood Sugar in Children
http://www.childrenshospital.org/conditions-and-treatments/conditions/
hypoglycemia-and-low-blood-sugar

Cook Children's Hospital
http://www.cookchildrens.org/SiteCollectionDocuments/Endocrine/HI/CookChildr
ens_Hyperinsulinism.pdf

Disease InfoSearch: Familial hyperinsulinism
http://www.diseaseinfosearch.org/Familial+hyperinsulinism/9571

Disease InfoSearch: Persistent hyperinsulinemic hypoglycemia of infancy
http://www.diseaseinfosearch.org/Persistent+hyperinsulinemic+hypoglycemia+of
+infancy/5686

Great Ormond Street Hospital for Children (UK)
http://www.gosh.nhs.uk/medical-information/search-medical-conditions/
hyperinsulinism

Merck Manual Consumer Version: Hypoglycemia
http://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/diabetes-
mellitus-dm-and-disorders-of-blood-sugar-metabolism/hypoglycemia

Orphanet: Congenital isolated hyperinsulinism
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=657
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Patient Support and Advocacy Resources

e CLIMB: Children Living with Inherited Metabolic Diseases
http://www.climb.org.uk/

*  Congenital Hyperinsulinism International
http://congenitalhi.org/

e The Children's Hyperinsulinism Fund (UK)
http://www.gosh.nhs.uk/medical-information/clinical-specialties/endocrinology-
information-parents-and-visitors/conditions-we-treat/congenital-hyperinsulinism/
hyperinsulinism-fund

GeneReviews

*  Familial Hyperinsulinism
https://www.ncbi.nlm.nih.gov/books/NBK1375

ClinicalTrials.gov

*  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22congenital+hyperinsulinism%22+0R
+%22neonatal+hyperinsulinism%22+0OR+%22persistent+hyperinsulinemic
+hypoglycemia%22+0OR+%22familial+hyperinsulinism%22

Scientific Articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28familial+hyperinsulini
sm%5BTIAB%5D%29+0R+%28congenital+hyperinsulinism%5BTIAB%5D
%29+0R+%28persistent+hyperinsulinemic+hypoglycemia%5BTIAB%5D%2
9%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+720+days%22%5Bdp%5D

OMIM

*  HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 1
http://omim.org/entry/256450

*  HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 2
http://omim.org/entry/601820

*  HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 3
http://omim.org/entry/602485

*  HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 4
http://omim.org/entry/609975

*  HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 5
http://omim.org/entry/609968
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HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 6
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HYPERINSULINEMIC HYPOGLYCEMIA, FAMILIAL, 7
http://omim.org/entry/610021
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